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Over the past decade, a revolution has occurred in the field of
electrochemistry with the development of in situ and ex situ surface
analysis techniques capable of resolving important phenomena on both
microscopic and short time scales.   These techniques should be adapted
and utilized to characterize local physicochemical corrosion events
in situ.  In addition, in situ techniques should be extended to provide
on-line monitoring of real-world systems where reliability often
requires detecting the onset and progress of corrosion phenomena (e.g.,
pit depth and crack length) as a function of time.

m    Lifetime Prediction in System Applications:   Quantitative
methodologies for predicting lifetimes should be developed, coupling
advanced models with identification and measurement of critical
parameters and with computer-based expert systems.   This effort will
necessitate generating physicochemical data bases to support systems
analysis as well as using advances in theory and experimental techniques
discussed above.

A major objective of corrosion science and engineering is to permit
selection of materials giving corrosion resistance compatible with
system design in specific service environments.   Even for the simplest
case, general corrosion of metals, present lifetime prediction
strategies are qualitative or nonexistent because of the lack of
(a) realistic models, (b) understanding of critical parameters, (c) test
data, or (d) suitable coupling between the models and the experimental
results.  These factors must be addressed if materials are to be
selected for reliable and economic service.

Currently available thermodynamic and kinetic data bases are
incomplete to support quantitative modeling of many corrosion systems,
particularly those where predictions of behavior under extreme
conditions or over extended periods of time are desired.   Because the
unavailability of data limits the use of models, a critical need exists
to upgrade and expand the sources of information on the thermodynamic
properties of chemical species, exchange current densities, activity
coefficients, rate constants, diffusion coefficients, and transport
numbers, particularly where concentrated electrolytes under extreme
conditions are involved.   Many of these data are obtained in disciplines
that traditionally have been on the periphery of corrosion science, so
it will be necessary to encourage interdisciplinary collaboration to
meet the need.

A number of proprietary expert systems are being developed for
corrosion engineering, specifically for materials selection in marine
environments, in pressurized water reactor steam generators, and for
high strength aluminum alloys.  The availability to designers of
computer-based expert systems for corrosion engineering will improve the
performance and reliability of new structures and systems.  Knowledge of